that all fecal material produced by the microbial loop is ingested by macrozooplankton, bringing the total proportion of net primary production reaching macrozooplankton to 95%. In general, however, much of the carbon fixed during primary production in marine pelagic systems is believed to enter the microbial food web (2) , and studies in productive coastal regions indicate that macrozooplankton probably consume no more than 20% of primary production (3). The relative abundances of protozooplankton and the structure of Antarctic marine food webs are sufficiently similar to those of lower latitude regions (4) that the possibility of a grazing pathway dominated by microbes should be incorporated in the model.
The value of PL in the model apparently was chosen because bacterial production has been measured as 7 to 14% of phytoplankton production near the ice edge in the austral spring (5) and because bacteria do not comprise a large fraction of total microbial biomass (6) . However, this assumes that the only production that enters the microbial loop is that of bacterioplankton. Heterotrophic flagellates, other protozooplankton, and small microzooplankton feed directly on phytoplankton cells of the appropriate size (4 em Ocean waters, particularly in highly productive coastal and ice-edge ecosystems. The exact nature of the apparent suppression of microbial loop processes in eutrophic Antarctic ecosystems remains unresolved but is actively under investigation. Contrary to models of the microbial loop in Southern Ocean waters as presented by Hewes (6), Moloney, and others, which assume that transfer rates through the microbial loop are similar to those at lower latitudes, our model is based on direct measurements of such rates in Antarctic coastal ecosystems. The spring bloom in these regions persists for several months (7) and is characterized by a dominance of large diatoms among the phytoplankton (8); high rates of new production and particle flux from the euphotic zone (9, 10); a general dearth of heterotrophs, including bacterioplankton (4, 11); and low rates of protozoan grazing (12) . Moloney's assumptions about the role of microbial loop processes appear to be inappropriate for these hypereutrophic spring blooms. Her description of an ecosystem dominated by small (less than 20 [Lm) algae, large populations of microheterotrophs, and numerous trophic levels within the microbial loop does not agree with field observations made in these coastal regions, which are the principal feeding sites of Antarctic birds and mammals.
A challenge to our model would have to demonstrate that the food web structure or the values of nondimensional constants we used are incorrect or that new data produce a significantly different result. We do not consider the extrapolation of data from a subtropical ecosystem to be an adequate replacement for measurements made in the Southern Ocean.
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